in interphase and the spindle during anaphase (Figure 1C) as well as the kinetochores in metaphase Worcester, Massachusetts 01605 ( Figure 1F ; see Figure S1 in the Supplemental Data available with this article online). Both Clp1p-GFP-NES and Summary Clp1p-GFP-NLS presumably still shuttle across the nuclear envelope, but their steady-state levels are shifted Cdc14-like phosphatases regulate a variety of cell cyto either the cytoplasm or the nucleus. NES and Clp1p-GFP-NLS localization, cultures were SIN-dependent cytoplasmic maintenance of Clp1p is synchronized in G2 phase with the cdc25-22 temperthought to be essential for the cytokinesis checkature-sensitive allele, then released from the block, and point, which blocks further rounds of nuclear division the localization pattern was analyzed in 10 min intervals until cytokinesis is completed. By targeting Clp1p to in fixed cells. Clp1p-GFP-NES localized at the SPB in the nucleus or the cytoplasm, we demonstrate discells arrested in G2 phase (Figure 2B a ) . Twenty minutes tinct functions for these pools of Clp1p in chromoafter release of the culture from the G2 arrest, Clp1p-some segregation and cytokinesis, respectively. Our GFP-NES left the SPB and appeared in punctate dots results further suggest that the SIN does not keep at the medial cell cortex proximal to the nucleus, where Clp1p out of the nucleolus by regulating nucleolar afthe actin ring forms. As cells progressed into anaphase, finity, as proposed for S. cerevisiae Cdc14p, but inthe punctate Clp1p-GFP-NES signal assembled into a stead, Clp1p may be regulated by nuclear import/ concise ring, as previously reported for other ring comexport.
mutants between clp1⌬ and cut17-275, a temperaturesensitive allele of S. pombe survivin cut17/bir1 [9], were not viable [5] . Consistent with the genetic interaction with the dis1 mutant, double mutants between cut17-275 and clp1-GFP-NES were dead, whereas double mutants between cut17-275 and clp1-GFP or clp1-GFP-NLS were viable (data not shown).
To analyze whether the withdrawal of Clp1p from the nucleus resulted in genetic instability, we determined the chromosome loss rate of clp1-GFP-NES through a minichromosome loss assay (see the Supplemental Experimental Procedures in the Supplemental Data available with this article online). clp1-GFP-NES showed a 5.38-fold higher rate of chromosome loss than clp1-GFP (Table 1) . Although this is a moderate chromosome loss rate compared to that of clp1⌬ (28.2 fold) [5], a possible explanation is that clp1-GFP-NES shifts the equilibrium of Clp1p to the cytoplasm but does not exclude Clp1p from the nucleus, as judged by the fact that this protein still shuttles through the nucleus (Figure S3 ). clp1-GFP-NLS lost the minichromosome at a rate only slightly (2 fold) higher than the wild-type. Combined, these data show that Clp1p function in chromosome segregation during mitosis is dependent on its presence in the nucleus, where it localizes to the kinetochores and the spindle during mitosis. The SIN could inhibit the affinity of the nucleolus for Clp1p. Alternatively, Clp1p may be kept in the cyto-(SIN). The SIN is a signaling cascade essential for cytokinesis and acts in late mitosis to promote contractile plasm by promoting its nuclear export or inhibiting its nuclear import in the presence of nucleolar affinity, ring stability, ring constriction, and septum formation. The SIN and Clp1p function together in cytokinesisthereby preventing nuclear and nucleolar accumulation. To address this issue, we examined clp1-GFP-NLS checkpoint maintenance, with the SIN keeping Clp1p out of the nucleolus and Clp1p promoting SIN activity localization when cytokinesis was blocked with cdc3- nucleolus shortly after anaphase, even though cytokinesis was blocked (Figures 4A and 4C clp1-GFP-NES mutant cells and clp1-GFP control cells were treated with Lat B to activate the cytokinesis checkpoint and were monitored for the accumulation 124 clp1-GFP or cdc3-124 clp1-GFP-NLS cultures synchronized in G2 by centrifugal elutriation and shifted of nuclei. Wild-type clp1-GFP cells delayed as binucleates, whereas the rad24⌬ mutant failed in the cytokithem to the restrictive temperature of 36°C to block cytokinesis. Cells were then analyzed every 10 min for nesis checkpoint. Targeting Clp1p to the cytoplasm slowed down accumulation of nuclei significantly in GFP localization. cdc3-124 clp1-GFP cells entered mitosis and delayed as binucleate cells. Clp1p-GFP was rad24⌬ mutants ( Figure 4G ). This shows that Clp1p maintenance in the cytoplasm and Clp1p-dependent released from the nucleolus upon mitotic entry and maintained in the cytoplasm for as long as the cytokiactivation of the cytokinesis checkpoint are regulated through the 14-3-3 protein Rad24p. nesis checkpoint was active, as judged by the percentage of binucleate cells (Figures 4A and 4B) . Similarly, How Cdc14-like phosphatases are released from the nucleolus and retained in the cytoplasm is an important Clp1p-GFP-NLS was released from the nucleolus in early mitosis. However, Clp1p-GFP-NLS returned to the yet not-well-understood subject. In S. cerevisiae, the 
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